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Free Sugars Content of Selected Korean Apple Cultivars
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Abstract Contents of free sugars and sorbitol and their distributional profiles in Tsugaru, Fuji, Jonathan (Hong-Ok), and New
Jonagold (Sin-Heung) apple cultivars were evaluated. Average total sugar contents of Tsugaru, Fuji, Jonathan, and New Jonagold
were 9.62, 11.79, 11.20, and 10.28%, respectively. HPLC results showed sucrose, glucose, fructose, and sorbitol contents of
apples ranged 0.72-3.26, 1.81-3.16, 5.08-6.96, and 0.22-0.96%, respectively. Ratios of individual sugar and sorbitol to sum of
fructose, glucose, sucrose, and sorbitol (TS+S) were estimated for all apples. Fructose/TS+S and glucose/TS+S ratios did not
differ significantly among cultivars, whereas sucrose/TS+S and sorbitol/TS+S ratios varied. Fructose/glucose ratios were 2.295,
2.244, 2.161, and 2.393 for Tsugaru, Fuji, Jonathan, and New Jonagold, respectively.
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Table 1. Sugars content of selected Korean apple cultivars

coset= 1.81-3.54%, fructoses= 5.08-6.96% —1Z|3L sorbitol 0.22-
0.96%%] THHEEZE Eivtolzigl fede] EE2HAE Wrolsad

9} Shallenberger(11)7} o]} F§-& F3ste] AA|g EEags}
2 dAskz Zlolth At Al fei £EE FEHEA
ZATEFAE Mattick®t Moyer(9)= sucrose2] 7% 0.88-5.62%,

glucose 0.89-3.99%, fiuctose 3.00-10.50% ZZE]AL sorbitok> 0. 6-
1.20%2] FFEITE EOWh "P‘iioﬂl #HE o2 A4Z
(4,10,13.2227)% JH-2 HA Z el AAEL i
Felg & ol 7}10]’ %3 fructoseo A= FggFe »7}
F5.76%, T4 6.08%, T2 5.76% 1Bl A5 6.03%EA 53
d FA9) gl v FEl viske] ofh AUk Z Aol o}
YTk o] fructose®] APAIYG ¥ geks HH 2AURRY] B
568-598%2 4 ThE EZo| Hale] Akx] 7 dekzjolr} Ao W
10}, wbdel] Fadako] 7hg Ed FAE 5.62-6.96%2]
ZHE Ho] ARG g 2ozt = HelAth Glucose
o FF9 WFYFE XU 2.60%, TA 2.74%, L 2.68%

HE

(unit: %, wet basis)

i Total sugar .
Cultivar Growing area SoluP le. solids & - Sucrose’’ Glucose Fructose Sorbitol
(*brix) DNS" HPLCY
Wonju Gangwon 9.60 8.57 8.95 1.06 1.81 5.73 035
Daegu Gyeongbuk 9.53 8.73 8.91 0.72 2.28 5.69 0.22
Jeongeup Jeonbuk 10.76 9.83 10.04 0.98 2.99 5.68 0.39
Yesan Chungnam 10.80 9.54 10.06 0.94 3.09 5.70 0.33
Tsugaru Suwon Gyeonggi 10.73 9.56 10.16 1.02 2.89 5.98 027
Mean 10.28 9.23 9.62 0.94 2.60 5.76 0.31
SD 0.66 0.56 0.64 0.13 0.55 0.13 0.07
cv 6.39 6.04 6.60 14.09 20.99 2.20 21.55
Wonju Gangwon 11.53 10.03 10.70 2.31 2.40 5.59 0.40
Daegu Gyeongbuk 11.96 11.33 11.84 2.86 2.45 5.98 0.55
Jeongeup Jeonbuk 11.43 10.16 10.82 1.70 2.99 5.62 0.51
3 Yesan Chungnam 12.70 11.79 12.50 2.08 2.68 6.96 0.78
Fuji Suwon Gyeonggi 13.10 11.81 13.08 2.72 3.16 6.24 0.96
Mean 12.14 11.02 11.79 233 2.74 6.08 0.64
SD 0.73 0.87 1.04 0.47 0.33 0.56 0.23
CcvV 6.03 7.90 8.80 20.24 12.15 9.24 3534
Wonju Gangwon 11.76 10.68 11.52 3.13 2.42 5.64 0.33
Daegu Gyeongbuk 12.52 11.27 11.64 1.52 323 632 0.57
Jeongeup Jeonbuk 11.62 9.83 10.95 1.64 2.87 6.07 0.37
Yesan Chungnam 11.70 10.23 10.99 2.68 2.47 5.44 0.40
Jonathan Suwon Gyeonggi 11.53 10.00 1091 2.48 2.44 537 0.62
Mean 11.83 10.40 11.20 2.29 2.68 5.76 0.45
SD 0.40 0.58 0.35 0.69 0.36 0.41 0.13
cv 3.36 5.58 3.11 30.17 13.26 7.14 28.11
Wonju Gangwon 10.60 9.20 10.28 1.89 2.51 5.66 0.31
Daegu Gyeongbuk 11.20 10.32 11.16 2.72 223 5.90 0.31
Jeongeup Jeonbuk 12.13 11.64 12.842 90 2.72 6.85 0.37
; Newld Suwon Gyeonggi 12.33 11.52 12.07 297 2.65 5.70 0.75
onago
¢ Mean 11.57 10.67 11.59 2.62 253 6.03 0.44
SD 0.81 1.15 111 0.50 0.22 0.56 0.21
cv 7.00 10.75 9.58 19.00 8.57 9.26 48.71

"Determined by spectrophotometry with dinitrosalicylic acid treatment.

f’Sum of the content of sucrose, fructose, glucose and sorbitol determined by HPLC.
JFree sugars and sorbitol were analysed by HPLC with Sugar-pak 1 column.
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L 0.72-1.06%2A A7) shakatole e FFl vlet ¢} Shallenger(11)2 W& #& 97(4,10,13,2227)8 S35l Al
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71 el FE vlgte] dA A w2 S Holil it Ul 2 welgel &g
7H2 FE EF sobitol®] FEHEEE W HOE AuiA Aol Atz g@pslEe] tiRRe AAske feElEe FEFe F50
e grekel zkeolzb it u Auigtgel wheh vjwA & £9] xjolE HolE Aow 4y
7z FZo) ol 3k sucrose, glucose, fructose 2 sorbitol2] A UTHS). A= EAX R H-MA RA 7§y 2
FHEES BH fructose’t LFOA 50%0149) HR-E2 Hol e AxEAM ] HE5Ho] o HL 5 v Jlolnh. weby
™ sorbitolZ 5% P|Rkel] )AL AT TR 227FFe] A9 FAARRA Y R FHe A AU FFH Heel FF
fructose”t 29 oF 60%E AT =2 EYHOE =& i} of tig /i frEld e N 7 Alelel dEmlEs Atd 3
28-S Kol WHHO sucroses OF 10% FEZA] 20%E A a7t & Zolth o #HAFoA Brause®t Raterman(13),
38l B2 EF59 sucrose Vg BTIIA tiwe] v 57 Sharkasi 5-(15) 222132 Wrolstad®} Shallenberger(11) S A=
& Holi Stk 27tRE A $4, &5 3 AEY feT 0] ¥g3t Ageder Fool Wi fTe] dHEle ¥
Table 2. Calculated sugar ratios" in selected Korean apple cultivars
Cultivar Growing area Sucrose/TS+S?  Fructose/TS+S  Glucose/TS+S  Sorbitol/TS+S  Fructose/Glucose
Wonju Gangwon 0.118 0.640 0.202 0.039 3.166
Daegu Gyeongbuk 0.081 0.639 0.256 0.025 2.496
Jeongeup Jeonbuk 0.098 0.566 0.298 0.039 1.900
T Yesan Chungnam 0.093 0.567 0.307 0.033 1.845
sugard Suwon Gyeonggi 0.100 0.589 0.284 0.027 2.069
Mean 0.098 0.600 0.270 0.032 2.295
SD 0.014 0.037 0.042 0.007 0.550
cv 13.857 6.197 15.690 20.703 23.951
Wonju Gangwon 0.216 0.522 0.224 0.037 2.329
Daegu Gyeongbuk 0.242 0.505 0.207 0.046 2.441
Jeongeup Jeonbuk 0.157 0.519 0.276 0.047 1.880
Fui Yesan Chungnam 0.166 0.557 0.214 0.062 2.597
Wt Suwon Gyeonggi 0.208 0477 0242 0.073 1.975
Mean 0.198 0.516 0.233 0.053 2.244
SD 0.035 0.029 0.028 0.014 0.307
cv 17.850 5.609 18.872 26915 13.660
Wonju Gangwon 0.272 0.490 0.210 0.029 2.331
Daegu Gyeongbuk 0.131 - 0543 0277 0.049 1.957
Jeongeup Jeonbuk 0.150 0.554 0.262 0.034 2.115
N Yesan Chungnam 0.244 0.495 0.225 0.036 2.202
Jonathan Suwon Gyeonggi 0.227 0.492 0.224 0.057 2.201
Mean 0.205 0.515 0.240 0.041 2.161
SD 0.061 0.031 0.029 0.012 0.138
cv 29.968 6.061 11.967 28.385 6.375
Wonju Gangwon 0.184 0.551 0.244 0.030 2.255
Daegu Gyeongbuk 0.244 0.529 0.200 0.028 2.646
Jeongeup Jeonbuk 0.226 0.533 0.212 0.029 2.518
Jor::g‘:/)l d Suwon Gyeonggi 0.246 0.472 0.20 0.062 2.151
Mean 0.225 0.521 0.219 0.037 2.393
SD 0.029 0.034 0.019 0.017 0.229
cv 12.807 6.522 8.559 44.702 9.569

YAll of sugars content adopted from Table 1.
JSum of the content of sucrose, fructose, glucose and sorbitol determined by HPLC.
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